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UNIED STATES PA/TîENT 
/.2600,168 
.- IIOOIRINTING DEVICE 
Bttle UH. »Klyce,- . Smford,. o., 
. ïe, corad New 
.poraflon of New.YOrk 
:Applictio.arc  26, 194Serll:N 
:la Cms. (CI./95.5) 
:The prent dnventiOn' eltes ,--pho-prlnC- vanometers,.:In 
 èeéS nd- Picar]»e ad'im - corresponng 
od  appa«f;-rin.rteS,.on  a apicp. 
ph:oapc:«or Ci-in « a ràpïd  ff .... ddial« 
 The--cunng appli.ction  offalter-E eery, çiun of 
Serlal N0. 413ïS:fll-é jlyï2o; 948 fo - E- junc'on 
tronc Pho-Typecomposing System, ''. dioeoSes weh: 
Seleed Carrs .oa bg::Se . e Printèd 10: ingç apparat 
succegsiYçiY 'h a ::-h'0apc: rë:o ç{rlp. vention; 
singe: oy.,.,oné chaer2 :prinëd«Tor«édch 
vöiuti of OEheoEc, s'.Ptushs  êla- acter 
de - ai«f:-of.:h:ëd::rtting 15 ;Fig,: 
Thëprlncipal:::obj ect" 0f- he  present' "invention Wce.shoing 
is: :.:prbdë,  ad'[p0èd pa0ç0:priting  Fig:.4sa 
apparatus:,having:a"reliely ,high.daty:cycle 20 
and Vmh: 2 Caàblë:  ëlatiVeygh ::prlntng ci- 
SPee:h- a. itin-lam-.f Cnentihl type. -: g.:5::isa 
nher:oSet:f«the hventiun:;«:  provide Images::of 
the abuve'harC Whi:iCldçeans:.o-  25 
sure propêibngbëhctëoëprind in; Figs.: 
aoEkiéd':bY pr0vin  adharaeer . bea-mem- of:impmgemnt 
bé ::hiie brmC-¼,k pllïy:0fhrc -. 30. aër 
ters: be::pre -« Te:bhacters re 
bY Çë:t ffereht:pbifitS-Uf a« sb!e«w0 member, 
dimeionai -:Sone:Ss « and-:«they, rire ornate 
ateoEo«:5eïÏimated: iëciVly :bY aoe 0- way:-examledn orizomlows:ium 
balsys/:hvingmng«Pr: 5f  elati,ely: 35: as shoàig 2. 
rapidmoFent.  ......... formed« in,andesidçmannerad 
' In aiçal;e emboSmçnt;elecric 'signes rep- prise; 
resentaEV e of:e-p0siç0p'coornaes bfabhar- 
acr aref pplied:to-coçsnoEng',mirrorga! - 4o,. encies 
vanometers -which-control- e-point ',bf--impinge- ing sface 
ment:bf-a-beàmbf:li$htuPon the charactef ber- Prerably.:the::.r 
ing:member.. Light:romthe.:iilndchar - chara¢r:-shsdebea-planmiee»«e:aa» 
which ':the bhacter::may :Che : prt,-= sfabte« 45ï su£ace. 
mèa ::bding prIde OEor .-Printtng:succssiVe  of:each:f 
Chdrcs"in' aqe. " bertng =member 
Accorng to an0ther: mboment .of- the  In- pavàllél 
vention"-potng incia areàssociated  with stikë,.the 
each charcr on  e' haracr.:bearingmem-: 50:Will:returnalong 
ber and: they-area.ptëd  to  be illuted si- came. 
mhaneoly.-with je  espeetive.: Charactêrs:to : The&eam:for AllumiIng.hechas,a 
wch ::tey coresnd. ïTh :fllination.,f: £he e: hacteg beangoEmemr ] 1 
sitioning-ncia eas signais  begenerated  
which mofy the action of 
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ern Union crater lamp. Liiht from thê point 
source |5 is diricted through a lens system com- 
prising the lenses |6, |7 and |8 to a mirror gal- 
vanometer | 9 which is mounted for rotation about 
the vertical axis fo select the colmnn in which 
a character to be printed appears. From the 
column mirror galvanometer  9, the beam of light 
is directed through another lens 2{I to another 
mirror galvanometer 2| which is mounted for 
rotation about a horizontal axis fo select the 
row in which the character fo be printed appears. 
If the galvanometers |9 and 28 can be placed 
near one another, the lens 2{} may be omitted. 
The column and row galvanometers |9 and 
respectively, are adapted fo be actuated by elec- 
tric signals generated in response fo column and 
row code markings 22 and 23, respectively, on a 
record strip 24. The record strip 24 is adapted 
tobe moved continuously in the direction indi- 
cated by the arrow from a supply spool 25 to a 
tale-up spool 26 which may be driven by any 
suitable motor 27, ïor example. 
In the code system shown on the tape 24 (Fig. 
I), the number of code markings 22 indicates the 
number of the column in which the letter to be 
printed, appears while the number of code mark- 
ings 23 indicates the row in which the charac- 
ter appears. Thus, the lower case letter a is rep- 
resented by ofe code mark 22 and one code mark 
23, since if is in the first column and first row 
on the character bearing member | . Other suit- 
able code systems may be employed as will be 
apparent fo those skilled in the art. 
The column code markings 22 are adapted to 
be scanned by a su]table photoelectric cell 
which is connected to an amplifier 29. The out- 
put of the amplifier 29 is connected by conduit 
means 3{} fo a pu]se generator 3 which produces 
a pu]se each time a code mark 22 is scanned 
by the photoelectric cell 28. The pu]ses produced 
by the pu]se generator 3| are counted by a con- 
ventional pu]se counter 32 which produces a 
stair-stip type of voltage, as shown in the curve 
33 of Fig. 3. The stair-step voltage output of 
the courtier 32 is amplified by su]table amplifier 
means34, the output of which is connected to 
energize.the mirror galvanometer  9. 
In similar fashion, the row code rnarkings 
are adapted to be scanned by a su]table photo- 
electric cell 35 connected to an amplifier 36, the 
output of which is supplied fo a pu]se generator 
37. The' pu]se generator 37 produces a pu]se 
each rime a code mark-23 is scanned by the 
photoelectrtc' cell 3  and these pu]ses are counted 
by a conventional type counter 38 which produces 
a.tair-step voltage of. the type illustrated by 
h'e curve 39 of Fig. 3. Thestair-step voltage 
itpu of the counter 39 is amplified by a suit- 
ableamplifier 4, the output of which is con- 
necte'd'to energize the row galvanometer 2|. 
. As each.group of code marks 22 and 23 on 
the tape 24 is scanned by the photoelectric cells 
28 and 35, respectively, it will be understood that 
the column and row galvanometers |9 and 2|, 
respectively, will be moved .to the proper po- 
sttionsto direct the beam from the source of 
light  |  to the corresponding character | 8 on 
the chaacter bearing member  |. IAght trans- 
mitted through the character | and refiected 
by the mirror |3 is directed by the row and 70 
column galvanometers 2| and |9, respectively, 
to. a half-silvered mirror 4. A portion of the 
light  refiected from the mizï'or | is directed 
thro.ugh a lens 42 o a mirror galvanometer 
rom which : it is. refiected t0...a photographic 
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film 44, for example, on which the character 
is to be printed. The mirror galvanometer 3 
may be moved by means like that disclosed in 
the above-mentioned application Serial No. 
5 41,318, so that successive characters are printed 
on the film 4 In justified lines. 
The film 44 may be exposed in any desired 
manner, as by pulsing the light source |5 after 
the column and row galvanometers |9 and 2, 
l0 respectively, have been moved to the proper 
positions to direct ltght to the selected character 
|8 fo be printed. For this purpose, a plurality 
of code marks 45 are formed on the strip 2, 
which ari adaptid fo bi scannid by a photo- 
15 electric cell 46. Preferably, the code marks 46 
shou]d be positioned slightly behind the last 
code marking for any character, so as to provide 
sufllcient rime for the galvanometers to more 
to the requ]red positions before exposing the film 
0 44. The signals from the photoelectric cell 6 
are amplified in a su]table amplifier 47, the 
output of which is fed by a condu]t 48 to a pulse 
generator 49 which produces a pu]se each time 
one of the code marks  is scanned by the 
25 photoelectric cell 46. The output of the pulse 
generator 49 may be connected to energize a 
su]table light pu]ser 58 for pulsing the light 
source | 5. 
Alternatively, thi ixposuri of the film  may 
30 be controlled by means of conventional light 
valves which may be suitably disposed in the 
0ptical system. Thus, a light valve 5| might 
be interposed between the lenses 6 and 7 or 
a light valve 52 might be intirposid between 
35 the mirror galvanometer 43 and the film 44. In 
either case, the light valve would be connected 
so as to be operated by the light pu]ser 58. 
In operation, assume tha:the character c is 
to be printed. As shown on the record strip 
40 24, this character is designated by three column 
code marks 22 and one row code mark 23. As 
these code marks are scanned by the photo- 
electric cells 28 and 9, respectively, stair-step 
voltages of the type indicated at 53 on the curve 
3 and 64 on the curve 39 (Fig. 3) appear at 
4 the output terminals of the amplifiers 34 and 
8, respectively. These voltages are impressed 
upon the column and row galvanometers |9 and 
2, respectively, which more to the proper po- 
sitions to focus the character c accurately on 
50 the film 44. Shortly after the last code mark 
22 for the character c has been scanned by the 
photocell 25, the printing code mark 45 is scan- 
ned by the photocell 46. This pu]ses the light 
source |5 and exposes the film 44 to the char- 
55 acter c. Other characters are printed in 
sentially the saine manner. 
. Ordinarily, the characters can be accurately po- 
sitioned on the film 4 despite slight variations in 
the voltage or in the mechanical characteristics 
60 of the several galvanometers employed in the sys- 
tem. If a high degree of accuracy is desired, 
however, each of the characters |8 on the charac- 
ter bearing member |  may be provided withhori- 
65 zontal and vertical positioning indicia  and 
respectively,-as shown in Fig. 4. The indicia 
and 6 may be, for example, transparent triangles 
having their apices directed downwardly and left- 
wardly, respectively. It will be understood that 
when the light source  5 is on, and the galvanom- 
eter mirrors 9 and 2| are positioned to direct 
light to a particular character 8, images of the 
character and the corresponding positioning in- 
dicia 55 and 56 will be refiected from the half 
silv.e.red mirr0r4 ! .... ' .... 
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 According fo the invention, a suitble reflect- 
ing screen 57 is interposed between the iens 42 
and the rairror gaivanometer 43, having an aper- 
ture 57' therein fo permit the image of the char- 
acier fo pass therethrough te the gaivanometer 
43. The rays com'esponding to the indicia 55 and 
56 are intercepted by the screen 5 and directed 
fo an opaque member 66 having slits 56' and 56' 
therein. Images of the indicia 55 and 5.6 are thus 
formed in the plane of the siits 56' and 56', re- 
pectively, which images are adapted fo be 
scarmed by suitabie photoeiectric ceils 56 and 59, 
respectively. 
Light passing through the slits 58' and 56' to 
the photoceils 58 and 56 causes the latter fo gen- 
erate electric signals which are amplhïed in the 
ampihïers 6 and 62, respectiveiy. The outputs 
of the amplhïers 6 and 62 are fed back te the 
amplhïers 46 and 34, respectiveiy, in iuch fashion 
as to generate voitages tending to cause the coi- 
umn and row gaivanomers 19 and 21, respec- 
tiveiy, to more untii the indicia 55 and 56 are so 
positioned that the amount of iight reaching the 
photocells 58 and 59 is midway between the mini- 
mum and maximum amounts of iight that may 
reach them. This is the condition shown in Fig. 
5. When this condition obiains, it wiil be under- 
stood that the character tobe printed wfli be ac- 
curateiy positioned for proper exposure on the 
film 4 
In this embodiment, the iight source 15 must be 
on ali the rime so that the positioning system can 
operate properiy. Exposure of the film 44 to the 
character tobe printed should preferably be ac- 
compiished by means of the iight valve 52 which 
is interposed between the mirror gaivanometer 43 
and the film 4. 
It wfli be apparent, from the foregoing, that the 
invention provides a novel photographic printing 
device which enabies high printing speeds and 
a reiativeiy high duty cycle tobe attained with 
conventional components. Thus, with a iight 
source 15 comprising a conventionai printing 
iamp which bas an exposure rime of, say, 600 
microseconds, iV can be shown that the char- 
acier a can be printed with the aPiaratus at the 
rate of about 1,000 per second. On the other 
hand, the character T can be printed at the rate 
of about 250 per second. An average printing 
speed for the apparatus under these conditions, 
therefore, might be around 400 or 500 characters 
per second. These figures are based on the as- 
sumption that the gaivanometrs empioyed have 
a uniïorm frequency response up fo about 5,000 
cycles per second, and that the rime of fise of 
the circuits interposed between the photoeiectric 
cells and the mirror gaivanometers is of the order 
of 53 microseconds. 
It will be further understood that the severai 
embodiments described above by way of illus- 
tration are susceptible of numerous changes in 
form and detafl within the spirit of the inven- 
tion. The ampliflers, pu]se generators and coun- 
ters emp]oyed may be of any conventiona] type 
suitable for the purpose. A]so, the coordinate 
system in which the characters I0 are arranged 
on the character bearing member   need hOt be 
rectangular, as shown in Fig. 2, but may be of 
any suiiable type. The spechïc embodiments de- 
scribed and iHustrated herein, therefore, are hot 
fo be regarded as limiting in any way the scope 
of the fo]lowing claires. 
I claire: 
1. In a projection system, the combination of 
a member carrying a plurality of rows and col- 

umns of characters thereon-backed by specular 
reflecting means, a source of light, mens form- 
ing an optical path between said light source and 
said character bearing menber for directing light 
5 in one direction from said source to a selected 
character and for tr.ansmitting an image of said 
character in the opioiite direction thereover0 
Said path forming means including a pair of re- 
flecter members, and .means for adjusting the 
10 positions of said reflector members with respect 
to said character bearing member to direct light 
from said source to ,a character te be projected. 
2. In a projection system, the combination of 
a member carrying a piurality of rows and col- 
15 umns of characters thereon backed by specuiar 
reflecting means, a source of iight, means forming 
an optlcal path between said light source and 
said character bearing member for directing light 
from said source to a selected character and for 
20 transmitting an image of said seiected character 
thm'eover in the opposite direction, said path 
forming means including a pair of reflector mem- 
bers, means for adjusting the positions of said 
reflecter members with respect to said character 
25 bearing member to enabie them to direct iight 
from said source to a character tobe flluminated 
by said source, an image receiving element, and 
reflecter means in said opticai path.for directing 
Said image of a seiected character on said char- 
3O acter bearing member t0 said image receiving eie- 
ment. 
3, In a projection system, the combin.ation of 
a member carrying a piuraiity of mutuaiiy per- 
pendicuiar rows and coiumns of characters 
35 thereon, said characters being backed by specuiar 
reflecting means, a source of llght, means form- 
ing an optical path between said iight source and 
said character bearing member for directing light 
from said source to a seiected character and for 
40 transmitting an image of said seleced character 
thereover in the opposite direction, said path 
forming means including a pair of reflecor mem- 
bers mounted for rotation about mutualiy per- 
pendicular axes, code controHed means for .ad- 
45 justing the positions of said reflector members 
with respect to said character bearing member to 
direct light from said source to a character tobe 
illuminated by said source, an image receiving 
eiement, and reflector means in said optical path 
0 for direting said image of a seiected ch.aracter on 
said character bearing member to said image re- 
ceiving element. 
4. In a projection system, the combination of 
55 a member carrying a pluraiity of rows and coi- 
umns of characters thereon, said characters be- 
ing backed by specular reflecting means, a source 
of light, means forming an opticai path between 
said character bearing member and said light 
60 source for directing ]ight from said source to a 
seiected claracter and for transmitting an image 
of said selected character thereover in the oppo- 
site direction, said path forming means including 
a pair of reflecting members, .a record strip bear- 
65 ing row and column .code indicia corresponding 
to characters tobe projected and other code 
dicia, means responsive to said row and coiumn 
code indicia for adjusting the positions Of said 
reflecting members relativeiy to said character 
70 bearing member so as to enable them to direct 
light from said source to a seiected character to 
be projected, means responsive to said other code 
indicia for rendering said ]ight source effective 
to iiiuminate said seiected character on said 
75 character bearing member, and reflector means 
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in said optical path for directing said image of 
a selected character to image receiving means. 
5. In photoprinting ,apparatus, the combina- 
tion of a member carrying a plurality of rows 
and columns of characters thereon, said chal"- 
adters.being backed by specular reflecting means, 
a photosensitive element, a source of light, means 
forming an optical path between said ]ight source 
and saiti character bearing member for directing 
light from said source to a selected character and 
foi' alsmitting än image of said selected-char- 
actC thel'eover  in the opposite direction» said 
Path forming means including-a pair of refieeting 
rnmbers mounted for rotational adjustment 
abbut axes at an angle to each other, mans for 
adjusting the positions of said reflecting mem- 
exs relatively fo said character bearing member 
So a o enable them to direct light to a seleced 
character fo be printed, and optical means 
cluding reflector means in said optical path for 20 
directing an image o_ a se]ected character to said 
element. 
6. In photoprinting apparatus, the combination 
of a member carrying a p]urality of rows and 
columns of characters thereon, said characters 25 
being backed by specular reflecting means, a 
photosensitive element, a source of ]ight, means 
forming an optical path between said ]ight source 
and said character bearing member for directing 
light from said source to a selected character and 30 
for transmittinï an image of said selected char- 
acter thereover in the opposite direction, said 
palh forming means including a pair of reflect- 
ing members mounted for rotation about mutua]- 
ly perpendicular-axes, a record strip aring row 
and column code indicia representing chaïacters 
fo be printed, means responsive to sid code in- 
dicia for adustin the positions of said reflecting 
members re!atively to said character bearing 
member so as to enable them fo direct light from 
sáid sorce to a character tobe printed and op- 
tica] means inc]uding reflecting means in said 
opical path for directing said image of a selected 
character to said photosensitive elemet. 
 7. In photoprinting apparatus, the coinbination 15 
of a member carrying a plurality of rows and 
colurnns of cha'acters thereon, said characters 
being backed by specular -eflecting means, 
photosensitive elenaent, a som'ce of light, means 
forming .an optical path between sa.id light source 
and said character bearing member for directing 
light from said sou, fco fo a selected character and 
for transmitting an image of said selected char- 
acter thereover in the opposite direction, said 
path forming means including-a pair of reflecting 
mernbers mounted for rotation about mutually 
perpendicular axes, a record strip bearing row 
and co]umn code indicia representing characters 
to .be printed and printing code indicia, means 
responsive to said row and column code indicia 60 
for-adjusting the positions of said reflecting mem- 
bers relative]y to said character bearing member 
so as to enable them to direct light from said 
source to a characte to be printed, optical moins 
inc]uoEing reflecting means in said optical path 
for directing said image of .a selected character to 
said photosensitive element, and means respon- 
sive to said printing code indicia for rendering 
said light source effective to expcse said element 
fo said .image. 70 
8. In a pro]ection systcm, the combination of 
a member carrying characters and char.acter po- 
sitioning indicia thereon, a refiectig means, a 
record trip bearing code indicia thereon repre- 
senlng/characters tobe proected, means reSpon- 7 

8 
sire o said code indicia for adjusting theposi- 
tions of said reflecting means relatively to said 
character bearing member to select a character 
tobe projected, and e!ectrical means embodying 
5 photosensitive means responsive to the character 
positioning indicia corresponding to said selected 
character or further adjusting the positions of 
said reflèoting me.ans to control the accuracy of 
positioning of the projection of said se]ected 
]0 characte}. 
9. In a projection system, the combination of 
a member crryïng characters and correspond- 
ing character positioning indicia thereon, a 
photoelectric e!ement, means ïorming an .optical 
15 path between said character bearing lnember and 
said element, sid path forming means including 
a pair of refiecting members mounted for rotation 
about mutuaily perpehdicular axes, a record strip 
earing row .and clumn code ïndicia correspond- 
ing to characters tobe projeced, means respon- 
sive to said code indicia for adjusting the posi- 
tions of Said reflecting members relatively to said 
character bearing member to select a character 
tobe printed, refiecting means for directing fo 
said photoe]ectric e!ement an image of the posi- 
tioning indicia corresponding fo a selected char- 
acteï, and electrical feedback means inc]uding 
said photoe!ectric element respmsive to said lO- 
sitioning indicia image for modifying the adust 
ment of said reflecting members to tender the 
selection of a character more accurate. 
10. In photoprinting apparatus, the combina- 
tion of a member earrying .a plura]ity of rows and 
co]umns of characters and corresponding char- 
5 acter positioning ïndicia thereon, said .characters 
and character positioning indicia being backed 
specular reflecting means, a phoçosensitive ele- 
ment, an image receiving element, a source of 
light, means forming an optica] path between 
40 said light source and said character bearing 
member for directing light from said source to 
a selected character .and for transmitting an 
image of said selected character thereover in the 
opposite direction, said pa.th forming means in- 
cluding reflecting means rotatable about muua]ly 
perpendicu]ar axes, a record strip bearing row 
and column code indicia thereon representing 
characters tobe printed, means responsive fo said 
row and column indica for adjusting the posi- 
tions of said reflecting means relativel.y to said 
charactm" bearing member so as to enable them 
to direct light from said source to a character to 
be priited, optical means ineluding second re- 
flectoEng means in said optical path for d!recting 
an image of a selected character to said image 
receiving element and an image of the corre- 
sponding positioning indicia to said photosensi- 
tive element, and electrical feedback means in- 
cluding said photosensitive e!ement l'esponsive to 
said positioning indicia image for modifying the 
operation of said ad]usting means to tender the 
selection of a chaacter more accurate. 
11. In photoprinting app_ratus, the combina- 
tion of a member ca.rrying a plurality of rows 
and columns of characters and corresponding 
character positioning indicia thereon, said char- 
.acters and character positioning indicia .being 
backed by specular reflecing means, a photo- 
sensitive element, an image receiving e]ement, a 
source of light, means forming an optical path 
betveen said light source and said character bear- 
ing member for directing light from said source 
to a selected character and for transmitting an 
image of said se}ected character therover.ii.the 
opposie dilect_ion, sa,id pth-forming meRns ir- 
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cluding a pair of reflecting menbers rotatable 
about mutually perpendicular axes, a record strip 
bearing printing code indicia and row and column 
code indicia thereon representing characters to 
be printed, means responsive to said row and .col- 
umn indicia for adjusting the positions of said 
reflecting members relatively to said character 
bearing member so as to enable them to direct 
light from said sotu-ce to a character tobe printed, 
optical means including reflecting means in said 
optical path for directing an image of a selected 
character to said image receiving element and an 
image of the cmTesponding positioning indicia to 
said photosensitive element, electrical feedback 
means including said photosensitive element re- 
sponsive to said positioning indicia image for 
modifying the operation of said adjusting means 
to render the selection of a .character more ac- 
curate and means responsive to said printing code 
indicia for rendering said light source effective 
to expose said photosensitive element to said se- 
lected character image. 
12. In a projection system, the com'bination of 
a member carrying a plurality of characters 
thereon, a beam of radiant energy, fn-st optical 
means forming a path for said beam between its 
source and said member, said path including flrst 
reflecting means, means for positioning said first 
reflecting means relatively to said member to se- 
lect a character on said member tobe projected, 
second reflecting means in back of said characters 
for reflecting an image of each selected character 
as formed by said beam and member in reverse 
.direction along said path, and second optical 
means including third reflector means interposed 
in said path between said source and the first re- 
flecting means for directing an image of each 
selected character to an image-lceiving point. 
13. In a projection system, the combination of 
a member carrying a pinrality of characters 
thereon, a beam source, first optical means form- 
ing a beam path between said sotu-ce and said 
member, said path including flrst refiecting means 
mounted for movement about mutually perpen- 
dicular axes, motive means for adjusting the an- 
gular positions of said reflecting means relatively 
to said member to direct said beam to a selected 
character on said member ix) form an image 
thereof, second reflecting means in back of said 
characters for reflecting each character image in 
reverse direction along said beam path, and sec- 
Ond optical means including third reflector means 
interposed in said path between said source and 
flrst reflector means for directing the images of 
the successively selected characters fo an image- 
receiving point. 
14. In a projection system as set forth in claire 
13 including means forming character positioning 
indicia on said character-carrying member ad- 
jacent each character thereon and adapted to 
form indicia images concurrently with the forma- 
tion of each selected character image, photoelec- 
tric means, and electrical feedback means includ- 
ing said photoelectric means responsive fo said 
character positioning indicia images for modify- 
ing the operation of said motive means to tender 
selection of characters more accurate. 
15. In a photo-printing apparatus, the combi- 
nation of a member carrying a plurality of char- 

acters thereon, a light source, means forming an 
optical path between said light source and said 
character-bearing member for directing light 
from said sotu-ce to a selected character .and for 
5 transmitting an image of said selected character 
in the reverse direction thereover, Said path in- 
cluding a first reflecting means mounted for ad- 
justing movement relatively to said member fo 
select a character to *be projected, second reflect- 
10 ing means in back of said characters for reflecting 
images of selected characters as formed by said 
light in reverse direction along said optical path, 
optical means including third reflector means 
interposed in said path between said light source 
15 and said reflecting means for directing succes- 
sively formed character images out of said optical 
path, photo-sensitive means to which images 
from said third refiecting means are directed, and 
motive means for adjusting the position of said 
20 first reflector means. 
16. In photo-printing upparatus as set forth in 
claire 15 including means îorming character po- 
sitioning indicia on said character-carrying 
member .adjacent each character thereon and 
25 adapted to form positio'Ang indicia images con- 
currently with the formation of each selected 
character image and electrical feedback means 
including said photosensitive means responsive to 
said character positioning indcia images for mod- 
30 ifying the operation of said motive means to ten- 
der selection of characters more accurate. 
17. In photo-printing apparatus as set forth in 
claire 15 wherein said third reflecting means 
comprises a partia]ly silvered mirror for passing 
35 at least u portion of the light from said light 
source to said character-carrying member and 
for refiecting at least a portion of the light form- 
ing an image of a selected character returning 
from said character menber in reverse direction 
40 along said light path. 
18. In a projection system as set forth in claire 
12, said member carrying a plurality of charac- 
ters and said second refiecting means .comprising 
a plurality of surfaces contained in .angularly 
45 spaced planes, said planes being angularly 
ranged to reflect the character images formed 
thereon to a common position in said beam path. 
BATTLE tt. KLYCE. 
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